Recent revision of the family Parastenocarididae has revealed the existence of different monophyletic groups within the repository genus Parastenocaris Kessler, 1913 sensu lato. Here, we redefine the genus Siolicaris Jakobi, 1972, arguing for its monophyly. All the hitherto known Neotropical species of Siolicaris and also the Indian Siolicaris sandhya (Ranga Reddy, 2001 ) comb. nov., which are redescribed herein, share what we consider to be a unique constellation of synapomorphies: in the female, thoracopod 3 enp is absent; in the male, thoracopod 4 enp is reduced; thoracopod 3 exp is robust, strongly incurved and with a very strong thumb, longer than apophysis; and in both sexes, thoracopod 5 is trapezoidal, with all the setigerous elements inserted on the very distal margin. In addition, the proximal position of furcal setae I-III together with the extreme reduction of seta II and the reduction or complete absence of the proximal-most seta on thoracopod 5 exp are other good indications, justifying the inclusion of Siolicaris within a broader group of Neotropical Parastenocarididae. The genus is probably of Gondwanan origin, with its known members distributed in the northern South America (Amazonian region) and southeastern India. Parastenocaris digitata Noodt, 1963a is treated here as a synonym of Siolicaris jakobi (Noodt, 1963a) . Parastenocaris chelifer Delachaux, 1924 and Parastenocaris xyrophora Noodt & Galhano, 1969 are considered species inquirendae of the genus Siolicaris, pending their detailed redescription.
Introduction
Taxonomic and phylogenetic quandary abounds the literature on Parastenocarididae Chappuis, 1940 , owing, inter alia, to incomplete treatment of species, antiquated phylogenetic considerations (cf. Lang 1948) , non-availability of type material, and minute size of the animals and their sparseness in regular samples. The family has thus long remained a complex taxon or a phylogenetic nightmare. Consequently, most works during the recent decadesMaterial examined. Noodt's collection: Parastenocaris sioli, syntype (Case 2, slide 17), 2 ♂♂ dissected and mounted on a single slide; Parastenocaris sioli, paratype (Case 2, slide 15), 1 ♂ dissected and mounted on a single slide. Type locality. Coastal groundwater of the Amazon River at Santarém-PA (Brazil). Description. Male. Body size of 330 μm (after Noodt 1963a) . Telson smooth, anal operculum smooth and slightly concave; anal sinus bordered by fine spinules (Fig. 1A and Noodt 1963a, p. 132, fig. 64 ). Furca (Figs. 1A) with 7 setae; setae I-III proximally inserted, anterior to seta VII; seta II reduced; seta IV subdistal, inserting dorsally, on outer margin of furca; seta V inserting on the distal margin of furca; seta VI shorter than seta V, inserting beneath it; seta VII approximately of the same size as seta VI, socketed at basis and inserted dorsally, close to inner margin of furca. A1 (Fig. 1B-F) haplocer, 8-segmented and prehensile, 7th segment without a distal inner apophysis; armature beginning with proximal segment: 0/6/4/1/5+Ae/2 [1 hyaline spine (dotted structure) and 1 setae]/2 [1 hyaline spine (dotted structure) and 1 distal seta]/9+Ae; distal segment with distal hyaline margin. A2 ( Fig. 2A ) with allobasis; abexopodal margin ornamented with 2 spinules; 1-segmented exp with 1 seta, and 1-segmented enp bearing 7 setae. Md ( Fig. 1G ) coxal gnathobasis bearing 1 seta and 1-segmented palp with 2 setae. Mx1 (Fig. 1H ) praecoxal arthrite with 5 elements (1 dorsal surface seta, 3 claw-like pinnate spines and 1 slender seta), coxa and basis not observed. Mx2 (Fig. 1I ) basis with 2 endites, proximal endite with 1 seta, distal endite with 2 slender setae and 1 pinnate spine, proximal endopodal segment drawn into a claw, distal endopodal segment with 2 setae. Mxp ( Fig. 1I-J ) subchelate, composed of syncoxa, basis, 1-segmented endopod fused to the claw-like apical seta. P1 (Fig. 2G ) coxa bare; basis with small outer seta. Exp 3-segmented, exp-1 with outer spine, exp-2 unarmed, exp-3 with 2 outer spines and 2 geniculate setae of different lengths; enp 2-segmented, slightly longer than exp, enp-1 as long as the combined length of first 2 exopod segments, enp-2 with 1 apical outer spine and 1 apical geniculate seta. . 2B ) coxa bare; basis without outer seta, with outer pore and row of spinules on the outer margin; exp 3-segmented, exp-1 with long outer spine and hyaline frill on distal inner corner; exp-2 without armature and with distal row of long spinules; exp-3 with 3 setae, hyaline frill on distal inner corner and row of long spinules on outer distal corner; enp 1-segmented, cylindrical, shorter than exp-1, with 2 spinules on outer margin and distal seta. P3 ( Fig. 2C-D ) coxa bare; basis rectangular, longer than broad, with row of strong spinules on outer margin, below the insertion of outer seta, and pore; exp with 3 outer spinules, apophysis short, robust, 1-segmented, with rounded tip and strongly bent inwards while in rest position; thumb strong, much longer than apophysis, with pointed tip and roundish distal hyaline membrane, enp reduced to tiny seta. P4 (Fig. 2E ) coxa with 2 long and strong spinules on anterior margin; basis trapezoidal, with an outer seta and pore; exp 3-segmented, exp-1 with outer spine and hyaline frill on distal inner corner; exp-2 unarmed and with distal row of long spinules; exp-3 with 2 setae and hyaline frill on distal inner corner; enp completely absent. P5 (Fig. 2F ) trapezoidal, without inner process, with inner row of small spinules and 3 setae, all distally inserted; both limbs close to each other, connected by short, triangular intercoxal sclerite. P6 as an irregular plate with lateral triangular projections. Female. Unknown. Siolicaris jakobi (Noodt, 1963a) Synonymy. Parastenocaris jakobi Noodt-Noodt (1963a) , Dussart (1984) , Dussart & Defaye (1990) , Rouch (1986 Rouch ( , 1988 , Reid (1998 ), Ranga Reddy (2001 . Parastenocaris jakobii Noodt (incorrect spelling)-Jakobi (1972), Corgosinho et al. (2008) . Siolicaris jakobii (Noodt) (incorrect spelling)- Corgosinho et al. (2008) . Siolicaris jakobi (Noodt)- Corgosinho et al. (2010) . Parastenocaris digitata Noodt, syn. nov.- Noodt (1963a) , Jakobi (1972) , Löffler (1981) , Dussart (1984) , Rouch (1986 Rouch ( , 1988 , Dussart & Defaye (1990) , Reid (1998 ), Ranga Reddy (2001 . Siolicaris digitata (Noodt) , syn. nov.- Jakobi (1972) .
P2 (Fig
Material examined. Parastenocaris jakobi, type (Case 2, slide 16), 1 ♂ dissected and mounted on a single slide; Parastenocaris digitata, syntype (Case 2, slide 19), 2 ♂♂ dissected and mounted on a single slide (plus an undissected female of Remaneicaris clandestina and a dissected male of P. jakobi); Parastenocaris jakobi, 1 damaged ♂ sorted from Noodt's material stored in formalin, dissected and mounted on a single slides with glycerin (added to Noodt's collection). Type locality. Coastal groundwater of the Amazon River at Santarém-PA (Brazil). Description. Male. Body size of 350 μm (after Noodt 1963a). Telson smooth, anal operculum smooth and slightly concave (Fig. 3A and Noodt 1963a: 133, fig. 71 ). Furca (Figs. 3A) with 7 setae; setae I-III proximally inserted, anterior to seta VII; seta II reduced; seta IV subdistal, inserting dorsally, on outer margin of furca; seta V inserted on the distal margin of furca; seta VI shorter than seta V, inserting beneath it; seta VII approximately of the same size as seta VI, socketed at basis and inserted dorsally, on inner margin of furca. A1 (Fig. 3B-F) haplocer, 8-segmented and prehensile, 7th segment without a distal inner apophysis; armature beginning with proximal segment: 0/6/4/1(short spine)/5+Ae/2? [1 hyaline spine (dotted structure) and 1 setae?]/2 [1 hyaline spine (dotted structure) and 1 distal seta]/9+Ae; distal segment with distal hyaline margin. A2 ( Fig. 3G ) with allobasis; abexopodal margin with 2 rows of spinules; 1-segmented exp with 1 apical seta, and 1-segmented enp bearing 7 setae. Md ( Fig. 3H ) with a coxal gnathobasis (gnathobasal seta not obeserved) and 1-segmented palp with 2 setae. Mx1 (Fig. 3H ) praecoxal arthrite with 5 elements (1 dorsal surface seta, 3 claw-like pinnate spines (small ventral seta not observed), coxa with 1 seta, basis with 3 setae. Mx2 (Fig. 3I ) basis with 2 endites, proximal endite with 1 seta, distal endite with 2 slender setae and a 1 pinnate spine, proximal endopodal segment drawn into claw, distal endopodal segment with 2 setae. Mxp (Fig. 3J ) subchelate, composed of syncoxa, basis, 1-segmented endopod and 1 claw-like apical seta. P1 (Fig. 3K ) coxa bare; basis with outer seta and outer row of spinules, 1 inner row of long spinules and 1 row of spinules near the insertion of enp. Exp 3-segmented, exp-1 with outer spine, exp-2 unarmed, exp-3 with 1 outer spine, 1 spine on anterodistal corner, and 2 geniculate apical setae of different lengths; enp 2-segmented, slightly longer than exp, enp-1 as long as the combined length of first 2 exopodal segments, with 2 long spinules inserted at inner distal third, enp-2 with 1 apical outer spine and 1 apical geniculate seta. P2 (Fig. 3L ) coxa ornamented with row of tiny spinules near distal inner corner; basis without outer seta, with outer pore and row of spinules on outer margin; exp 3-segmented, exp-1 with long outer spine and hyaline frill on distal inner corner; exp-2 without armature and with distal row of long spinules; exp-3 with 3 setae, hyaline frill on distal inner corner and row of long spinules on outer distal corner; enp 1-segmented, somewhat cylindrical, distinctly shorter than exp-1, with 2 spinules distally, 1 outer spinule and 1 distal seta. P3 (Fig. 4A, C-F, I ) coxa bare; basis rectangular, with a row of strong spinules on outer margin, above the insertion of outer seta and pore; exp complexly built, 2-segmented, represented by exp-1 and apophysis (exp-2, broken in P. digitata); exp-1 robust, with 2 processes with blunt tip at the distal margin, apophysis strong, drawn out into a claw curved to the outside; thumb strong, longer than apophysis, with distal hyaline membrane and a proximal spur, enp reduced to tiny seta. P4 ( Fig. 4G -H, J-K) coxa with 3 long spinules on anterior margin; basis trapezoidal, with outer seta and 3 spinules near its insertion; exp 3-segmented, exp-1 with outer spine and spinules on distal inner corner; exp-2 without armature and with distal row of long spinules; exp-3 somewhat bent inwards, with 2 setae and hyaline frill on the distal inner corner; enp greatly reduced, somewhat variable: bud-like with blunt tip and 3 tiny apical spinules (Fig. 4H , K) or digitiform with distal inner corner produced into setiform structure (Fig. 4B, G) . (Fig. 6A, B) . Furca (Figs. 6A) with 7 setae; setae I-III proximally inserted, anterior to seta VII; seta II reduced; seta IV subdistal, inserting dorsally, on the outer margin of furca; seta V inserting on the distal margin of furca; seta VI shorter than seta V, inserting beneath it; seta VII approximately of the same size as seta VI, socketed at basis and inserting dorsally, on inner margin of furca. A1 (Fig. 7A-C) haplocer, 8-segmented and prehensile, 7th segment without a distal inner apophysis; armature beginning with proximal segment: 0/6/4/2 [1 hyaline spine (dotted structure) and 1 seta]/5+Ae/2 [1 hyaline spine (dotted structure) and 1 seta]/2 [1 hyaline spine (dotted structure) and 1 distal seta]/9+Ae. A2 (Fig. 7D) and Md (Fig. 7E) as described by Ranga Reddy (2001) . Mx1 (Fig. 7F ) praecoxal arthrite with 5 elements (1 dorsal surface seta, 3 claw-like pinnate spines and 1 slender seta), coxa with 1 seta, basis with 3 setae. Mx2 (Fig. 7G) basis with 2 endites, proximal endite with 1 seta, distal endite with 2 slender setae and 1 pinnate spine; proximal endopodal segment drawn into claw; distal endopodal segment with 2 setae. Mxp (Fig. 7H ) subchelate, composed of syncoxa, basis with 1-segmented endopod fused to the claw-like apical seta. P1 (Fig. 7I ) coxa bare, basis with outer seta and outer row of spinules, and row of spinules near the insertion of the enp. Exp 3-segmented, exp-1 with outer spine, exp-2 unarmed, exp-3 with 2 outer spines and 2 geniculate setae of different lengths; enp 2-segmented, slightly bent inwards; enp-1 as long as the combined length of first 2 exopodal segments, with 2 long spinules inserted at inner distal third, enp-2 with 1 outer spine and 1 geniculate seta. P2 (Fig. 8A-C ) coxa bare; basis without outer seta, with outer pore and 1 row of spinules on outer margin; exp 3-segmented, exp-1 with long outer spine and hyaline frill on its distal inner corner; exp-2 without armature, with a distal row of long spinules and 3 superimposed series of long setules on inner margin; exp-3 with 3 setae, hyaline frill on distal inner corner, row of long spinules on outer distal corner and row of long setules proximally inserted on inner margin; enp 1-segmented, shorter than exp-1, obovate, with proximal and medial row of spinules, distally with long seta and large spinule with hyaline margin. P3 (Fig. 8D-F ) coxa naked; basis subquadrate, with row of strong spinules on outer margin, near the insertion of outer seta and pore; apophysis elongate, with distal claw and distal hyaline round tip, 1 large, outer spinule near the insertion of thumb; thumb strong, longer than apophysis, with a broad basis; enp represented by small seta. P4 (Fig. 8G ) coxa naked; basis with outer seta, pore, row of small spinules near the outer margin and row of small spinules near the insertion of enp; exp 3-segmented, exp-1 with outer spine and hyaline frill on distal inner corner; exp-2 without armature and with distal row of long spinules; exp-3 with 2 setae and hyaline frill on distal inner corner; enp much reduced in size, 1-segmented, digitiform, bare. P5 (Fig. 9A-C ) trapezoidal, with slender inner process, connected by a small, triangular intercoxal plate. With a row of small spinules on inner margin and 4 setae, all distally inserted; proximal exopodal seta, adjacent to the outer basal seta tiny and inserted on a small protuberance. P6 (Fig. 9A-B) as described by Ranga Reddy (2001) . Female. Sexually dimorphic in A1, P2-P5 and genital somite. Integumental window visible only on the cephalothorax (Fig. 6B) . Furca (Fig. 6B , C, E) armature as in male; variation in furcal shape as described by Ranga Reddy (2001) . Telson with ventral row of spinules near the insertion of each furcal ramus (Fig. 6D) . A1 7-segmented (Fig. 10A) , not geniculate; armature beginning with proximal segment as follows: 0/4/4/1+Ae/2/1/9+Ae. P2 (Fig. 10E-F) inner margin of exp-2-3 without the series of long setules present in males. Enp claviform, with distal row of spinules and distal seta. P3 (Fig. 10H ) coxa bare. Basis with a long outer seta and inner row of spinules approximately where enp inserts in other species. Enp completely absent. Exp 2-segmented, exp-1 with outer spine and distally, with outer and inner row of small spinules; exp-2 with 2 distal setae, outer row of spinules and usual hyaline frill at distal inner corner. P4 (Fig. 10I) coxa, basis and exp as in the male, with minor differences in ornamentation; enp reduced in size, smaller than exp-1, 1-segmented, digitiform, bare. P5 (Fig. 9D ) trapezoidal, with moderately pronounced inner process, 1 inner spinule and 3 setae, all distally inserted. Intercoxal sclerite not observed. P6 (Fig. 9D) formed by 2 lateral and unarmed plates covering the gonopore. Single medially located copulatory pore.
Discussion
The phylogenetic relationships within the family Parastenocarididae are known only fragmentarily. The monophyly of the several genera proposed by Jakobi (1972) is still to be assessed. In South America, the family has 76 known species, 37 of them having been reported from Brazil (viz. Reid 1998; Corgosinho & Martínez Arbizu 2005; Corgosinho et al. 2007; Corgosinho et al. 2008 , Corgosinho et al. 2010b ). The species belong to nine nomenclaturally available genera, viz. Parastenocaris, Remaneicaris, Brasilibathynellocaris, Forficatocaris, Pararemaneicaris, Siolicaris, Paraforficatocaris, Potamocaris, and Murunducaris. Of these, six genera, viz. Parastenocaris, Remaneicaris, Brasilibathynellocaris, Forficatocaris, Potamocaris, and Murunducaris are considered valid (Corgosinho et al. 2010a ). The genus Siolicaris was proposed by Jakobi (1972) to accommodate Noodt's (1963a) Neotropical Parastenocaris sioli-group of species, which include Parastenocaris sioli, P. jakobi and P. digitata, based on the following diagnosis (translated from German): "Tiny Parastenocarididae with outer setae (setae I-III) of practically the same size at the proximal part of furca. These setae with sexual dimorphism of 1st grade (Jakobi & Silva 1962) . Operculum weak, smooth, reaching the end of anal somite, without ornamentation. Terminal furcal seta basally thickened. P4 and P2 without sexual dimorphism. One-segmented P2 enp with outer seta. P3 as strong pincers, basis as a conic socket, with an outer row of spinules. Thumb longer than apophysis, apophysis sometimes hand-shaped (P. digitata). Enp. P3 present as a pen (seta). P4 basis with 2 fine bristles on the inner margin. Enp. P4 tiny or represented by a small seta (P.siolii)." Much similar to what had initially happened to most of the genera erected by Jakobi (1972) , the genus Siolicaris was not recognized by various authors (e.g. Löffler 1981; Rouch 1986; Dussart & Defaye 1990; Reid 1998) , because of Jakobi's (1972) heterodox systematic method, in which similar complex structures were not considered a priori homologous to each other, but rather the result of convergence or parallelism within evolutionary trends (Corgosinho & Martínez Arbizu 2005) . In fact, this artificial system was strongly criticized by Schminke (1976) . However, as has been mentioned in the introduction, the genus as such fulfills all the ICZN recommendations. Therefore, the genus-goup name Siolicaris is nomenclaturally available and can be used as valid. Within the family Parastenocarididae, Siolicaris belongs to the phylogenetic lineage of Fontinalicaridinae Schminke, 2010 as evident from the following features: 1) the furcal setae I-III originate from almost the same region and anterior to seta VII; 2) male A1 is of coiled type, the penultimate segment bearing no apophysis; 3) presence of spinules at the inner margin of the coxa of male P4; 4) P5 of both sexes long, extending beyond its own somite; and 5) the female genital field is spherical in outline. However, as far as the morphology of the female P3 and the male P4 is concerned, Siolicaris presents a rather much reduced (derived) scenario within this subfamily (see below). Here, we argue in favour of the revalidation of the genus Siolicaris on the basis of a unique combination of six major synapomorphies (abbreviated here as ap), which have resulted mostly from reduction of limb segments and loss of setation elements, and provide sufficient complexity to warrant the status of a monophylum: Male P3: this limb provides a triple synapomorphy. The apophysis is short and robust (ap 1), one-segmented as in Siolicaris sioli and S. sandhya or probably two-segmented as in S. jakobi, with or without distal spine, and strongly bent inwards while in rest position (ap 2), thumb strong and longer than apophysis (ap 3), with or without distal hyaline membrane. Female P3: enp is either reduced to a spinule or absent (ap 4); Male P4 enp is greatly reduced in size or completely absent (e.g. S. sioli) (ap 5); P5 in both sexes similar and trapezoidal, with 3-4 elements (when 4 elements, the proximalmost exp element is extremely reduced), all distally inserted (ap 6). In this context, it is to be noted that Jakobi (1972) mentions in the diagnosis of Siolicaris one character that cannot be observed in any species within this genus, namely the presence of the dimorphism on the anterolateral setae (setae I to III). Noodt (1963a) , however, does not depict anything of this, nor could we observe it in any of the specimens studied by us. Some of the characters mentioned above can be found in other species within Parastenocarididae. What is worthy of note here is the presence of reduced P4 enp, or its complete absence within some of Lang's (1948) Parastenocaris groups, namely the P. nana-group and P. clujensis-group. Other species of Parastenocaris, i.e. P. aedes Hertzog, 1938 , P. glareola Hertzog, 1936 , P. dianae Chappuis, 1955 , P. mateusi Noodt & Galhano, 1969 , P. tyrrhenidis Cottarelli, 1970 , P. amatheia Cottarelli, 1970 , P. altitudinis Cottarelli, Bruno & Berera, 2008 , P. mateusi Noodt & Galhano, 1969 also have the P4 enp reduced or absent. However, all these species are Parastenocaridinae (viz. Schminke 2010). Therefore, they are not closely related to Siolicaris and the similarities among these Parastenocaridinae species with the genus Siolicaris are considered the result of independent evolution. It is important to say that a superficial comparison of Lang's (1948) system with Schminke's (2010) proposed subfamilial division quickly shows that Lang's (1948) species groups of Parastenocarididae are supported by weak diagnostic characters, some based on observational errors or symplesiomorphies, with species belonging to Parastenocaridinae and Fontinalicaridinae occurring in the same groups. Therefore, here we reject Lang's (1948) system, in favour of a more stable and natural one. It has been a tradition followed by many authors to describe new Parastenocarididae species as belonging to the genus Parastenocaris. It is therefore undeniable that the most diverse genus Parastenocaris sensu lato is a "taxonomic repository" being composed of species belonging to different phylogenetic lineages, not closely related to each other. We consider as belonging to the genus Parastenocaris sensu stricto those species that exibit the characters used by Reid (1995) to define those species that are closelly related to Parastenocaris brevipes, and subsequently supported by Galassi & De Laurentiis (2004) and Karanovic (2005 Karanovic ( , 2006 . No species of Siolicarishave the characters proposed by Reid (1995) . Moreover, the species composing the genus Parastenocaris sensu stricto (as defined by Reid 1995) are typical Parastenocaridinae (viz. Schminke 2010), therefore not closely related to the species composing Siolicaris. Interspecific relationships. Our observation of the type material reveals that Siolicaris digitata does not differ in any significant way from S. jakobi so it is considered a synonym of the latter. The differences in the shape of the P5 between the two species in the original drawings [in S. jakobi (fig. 74, p. 133) , with a broader tip and pyriform in S. digitata ( fig. 80 , p. 134), tapering distally; see Noodt 1963a] are here considered an observational artifact. As already mentioned above, the morphology of the P3 of P. digitata is the result of a broken apophysis. Siolicaris sandhya fulfils all the above-mentioned generic criteria, but it is distinct from its South American congeners in P2 enp being dimorphic vs. isomorphic (Ranga Reddy 2001), male P4 coxa unornamented vs. ornamented, and female P4 endopod short vs. long. And we are of the opinion that the dimorphism of the P2 enp and the smaller enp of the female P4 are the result of independent evolution of the Indian lineage, with the apomorphic conditions occurring in S. sandhya. Siolicaris chelifer: species inquirenda. Parastenocaris chelifer was described by Delachaux (1924) based on two specimens sorted by Chappuis from the same moss sample from which Menzel (1916) described P. staheli Menzel, 1916 . It is puzzling that both these species were initially conceived to be very similar to each other, the striking differences in their male P3 and P5 notwithstanding. For example, Lang (1948) included them in his Parastenocaris staheli-group, on the basis of two controversial characters, viz. the P4 enp is constructed alike in both sexes, and the P2 enp of male 2-segmented. As already mentioned by Martínez Arbizu (1997) and Corgosinho et al. (2007) , no Parastenocarididae have a 2-segmented P2 enp. Moreover, the P4 enp of the female is not described for P. staheli and in P. chelifer the male P4 enp is short, while it is longer than the exp 1 of P4 in the female. A P4 enp longer than exp-1 is described for the females of Siolicaris by Noodt (1963a) . This shows that P. staheli and P. chelifer are not closely related to each other. In fact, the P3 of P. staheli is superficially similar to what can be seen in some Remaneicaris species, which probably influenced Jakobi (1972) to assign this species to Remaneicaris. However, Corgosinho & Martinez Arbizu (2005) excluded P. staheli from their concept of Remaneicaris. Until the rediscovery of this species and its redescription, nothing more can be said about its generic placement. The inspection of the original illustrations of Parastenocaris chelifer leaves no room for doubt that P. chelifer is a true Siolicaris by virtue of its peculiar structure of the male P3, which is remarkably similar to what can be seen in S. jakobi. Of particular importance is the sturdy, rectangular basis, ornamented with a row of strong spinules at the outer margin, an exp strongly bent inwards, similar to S. jakobi in structure but 1-segmented instead of 2-segmented as in S. Jakobi, and a thumb strong, longer than apophysis. However, the presence of a P3 endopod in the female, the distinct shape of male P5 and the position of the setae precludes the definitive inclusion of this species within Siolicaris. Hence we prefer to maintain P. chelifer as Siolicaris species inquirenda, pending its full redescription. Siolicaris xyrophora: species inquirenda. According to Ranga Reddy (2001) and Schminke (personal communication) , pincers-like P3, similar to what occurs in Siolicaris, would appear also in P. cruzi Noodt & Galhano, 1969 from Portugal. One might hypothesize a close relationship between Siolicaris and P. cruzi on the basis of this character. However, in our view, the Siolicaris species have more in common with P. xyrophora than with the Portuguese P. cruzi. P. xyrophora has lost the enp of the male P4 (cf. Noodt & Galhano 1969; Schminke, 2010) , and much like in S. sandhya, this species has a row of spinules inserted at the inner margin of the male P4 basis. The basis of the male P3 is long and rectangular and has a strong row of spinules at the outer margin; the apophysis is short, with an inner spine at midlength of the P3, marking the distal rim of this structure; finally, the thumb (a spatulate spine) is much longer than the apophysis, having a hyaline margin. The female P4 enp is longer than exp-1, similarly to the Brazilian species and the P5 in both sexes have all setae distally inserted, with a row of spinules on the inner margin. The female P3 has a short enp as in the case of P. chelifer. Noodt & Galhano (1969) included P. xyrophora within the Parastenocaris nana-group. However, this species is a Fontinalicaridinae, while those included in the P. nana-group are all Parastenocaridinae (viz. Schminke 2010). Here we prefer not to include this species formally within Siolicaris, but treat it as Siolicaris species inquirenda, pending its redescription. Putative Siolicaris affinities within South American Parastenocarididae. The monophyly of the Neotropical Fontinalicaridinae is still difficult to assess on the basis of the current data. In South America, we can find at least three different phylogenetic lineages with unclear interrelationships. The monophyly of Forficatocaris/Potamocaris is well established by such synapomorphies as the transformed spinule at the inner margin of the enp-1 of male P1, a P3 very similar in morphology and a P4 enp in male strongly sclerotized (for more details, see Ahnert 1994) . A second phylogenetic lineage would be the one constituted by the species composing the Parastenocaris columbiensis-group Noodt, 1972 which includes P. columbiensis Noodt, 1972 , P. kubitzkii Noodt, 1972 , and P rottgeri Noodt, 1972 plus P. tapajoensis Noodt, 1963a , which share a similar ornamentation of the male P4 basis and the same structure of male P3. A third clade would be the one composed by the genus Murunducaris plus the closely related P. santaremensis Noodt, 1963a, and P. itica Noodt, 1962 , the genus Brasilibathynellocaris and the Gondwanan Siolicaris. Within this group, Siolicaris, Brasilibathynellocaris and Parastenocaris itica, in particular, have close affinities, sharing a strong and rectangular basis and a short exp-1 on the male P3 (a long apophysis, giving the impression of elongate P3 that occurs in Brasilibathynellocaris and P. itica), a long thumb, tending to form a forceps with apophysis. No doubt our present observations do not shed much light on the monophyly of the Neotropical Fontinalicaridinae. Hence, detailed morphological and DNA studies are badly needed to address this issue. And yet, we are of the opinion that the P. columbiensis-group is the missing link between the "first" and the "third" phylogenetic lineages proposed above. This could be supported by the long and rectangular shape of the basis of the male P3 in P. columbiensis, P. kubitzkii and P. tapajoensis, similar to what can be seen in Brasilibathynellocaris, P. itica and Siolicaris, and the structure of the enp of the P4 in P. columbiensis, P. kubitzkii and P. rottgeri, closely resembling the situation in some Potamocaris species. In the present scenario, it is hard either to confirm or deny the close kinship of the Neotropical Fontinalicaridinae. However, the presence of a Gondwanan link (viz. Siolicaris sandhya) and the pending study of P. xyrophora from Portugal strengthen the hypothesis that the Neotropical species of Fontinalicaridinae do not constitute a monophyletic unity and that the missing link between these "phylogenetic clusters" must be found somewhere in the Neotropical region, the Afrotropical region or the Oriental. Biogeography. In groundwater ecosystems, two groups of Crustacea are dominant, viz. Bathynellacea and Copepoda Harpacticoida. The bathynellaceans, the ancestors of which inhabited the tropical seas during the Carboniferous times, display the Gondwanan lineage rather spectacularly . This group as a whole might have achieved its worldwide distribution prior to the breakup of Pangaea (Schminke 1981) , and its present day geographic distribution can more plausibly be explained by the vicariance model (Schram 2008) rather than by the classic dispersal model (Schminke 1981) . A great deal of genus-level congruence among bathynellaceans testifies to the Gondwanan connection between South America, Africa and India (viz. Noodt, 1963b , Noodt, 1969b , Ranga Reddy & Schminke, 2005 , Ranga Reddy, Bandari & Totakura, 2011 , Ranga Reddy & Totakura, 2012 , Schminke, 1973 . As for the Parastenocarididae, at least three groups are of Gondwanan origin. The genus Kinnecaris can be found in Africa, the Oriental region sensu Morrone (2002) and Australia (Schminke 2008 , Ranga Reddy & Schminke 2008 , Karanovic & Cooper 2011 ; Siolicaris species have been recorded in South America and India and the genus Remaneicaris occurs in the Neotropical region. Moreover, should P. ahaggarica Bozic, 1978 prove to be a Remaneicaris (see Corgosinho 2007) , the range of this genus would extend to Africa. And vast areas of the globe including Gondwana landmasses still continue to be terra incognita for groundwater fauna. In this context, it would be rather interesting to investigate the taxonomic affinities of the recent Indian record of Parastenocaris tirupatiensis with Remaneicaris, considering that the latter species has some interesting characters in common with Remaneicaris, such as the ornamentation of the outer margin of the exp-1-3 of P2 and P4 and the presence of a 1-segmented enp in the P3 of male. According to Noodt (1969a) and Schminke (1981) , the Parastenocarididae, as compared with the Bathynellacea, is a much younger group, having originated possibly in the early Tertiary or even earlier. It is known that copepods, because of their small size and fragility, fossilize poorly and their fossil record was constituted solely by one Cretaceous (c. 115 Ma) parasite and a few Miocene (c. 14 Ma) fossils (Selden et al. 2010) . However, the recent discovery of copepod fragments from a single bitumen clast in a glacial diamictite of late Carboniferous age (c. 303 Ma) from eastern Oman extends the fossil record of copepods by some 188 Ma, and of free-living forms by 289 Ma (Selden et al. 2010) . The fossils provide evidence of the extant family Canthocamptidae, believed to have colonized freshwater in Pangaea during Carboniferous times (Selden et al. 2010) .
Canthocamptid copepods together with parastenocaridids are the most diverse freshwater group of harpacticoids (see Boxshall & Defaye 2008, Table 01 ). They occur practically in all freshwater bodies, from the hyporheic zone to mosses in springs, in deep wells and aquifers, moist soils, phytotelmata and mountain streams. Despite the cooccurrence of Canthocamptidae and Parastenocarididae in the same habitats, there is no evidence in favour of the presence of Parastenocarididae from the Carboniferous (no evidence on the contrary, either). Considering that harpacticoids are as old as 310 Ma (Selden et al. 2010) , it would not be unlikely that parastenocaridids are older than previously assumed, occurring on Gondwana landmass prior to its breakup. Should Noodt (1969a) and Schminke (1981) be correct about the ancient origin of the Bathynellacea, i.e. back to the Carboniferous (360-270 Ma) and the younger age of Parastenocarididae, i.e. early Tertiary (70-25 Ma), the Parastenocarididae fauna might have evolved after the breakdown of India from the Western Gondwanaland (125-120 Ma) and the northern drift of this landmass followed by its crush against Eurasia (20-15 Ma). Parastenocaridids could have reached, therefore, in accordance with this scenario, the Oriental region by dispersion from the West Gondwanaland via some remaining connections with the Northern Eurasia. A dispersion following this route could explain the actual distribution of S. sandhya in India and the South American species. It could also explain the presence of Parastenocaris xyrophora (if it is a true Siolicaris or a closely related species) in Northern Portugal. However, the dispersion hypothesis cannot be tested and dispersion biogeography itself is a paradigm in crisis (Crisci & Morrone 1992) . Likewise in the case of Bathynellacea, the vicariance events involving the continental drift rather than the subsequent dispersal events are believed to be responsible for the Parastenocarididae worldwide distribution (Boxshall & Jaume, 2000) . In this scenario, we hypothesize the origin of the genus Siolicaris before the split of the Gondwana. If proved that P. xyrophora is a Siolicaris, this could call for a dispersionist hypothesis or even to a much earlier origin of Siolicaris during the Pangaea.
